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t 4* It M * CD $S K ] 

^3i^f><)7tt^f^=T-ei¥*«§0$ijffli$nfc^^«?3ifiS:WU^ £at:x;^ 
yx— h : -^^ 0 - ^ <D m t: m^-r ^ > y > h & t: is . Jl?'JtHn:^-> 



mm 


^ > 4^ 'J 


t H p ^ -> 7 ;v y 


X- h Sa:^!^ ; *3 .k 






P -> 7 * 


yx-hM:&iij> © 


^. a Si ^ n ^ , 


^^*3g^14#'J b KP 




T ;w * y X - 


h M t) . 










[gf 2 ] 


Hfl SB 4? U 


"7 — ^ 




S:iEYt$1i-S 1 UA-h© 


n. jr. 


h ^ , 


W * 1 tr 


IB % © 3j? 


U t K P ^ -> 7 ;i' * 


y X- h 




Clt*« 3 ] 


^ A— 1 rill >-rs 

ml IB SU (D 


^ — r 


( * * « IS: ) 






■5 , gf 2 


t»_ Ic m ^ 


'J C r u 


=*^v'7jp*yx — h 






[gt*3l 4 ] 


^ t? n — 
HU Bu — • — 






tJ, lil*]S2»zlB«6© 


Jj^ "J 


t H D # -> 7 




k M #1 


o 






[If 5 ] 


W IB X X 


7^ ;w ^- 


{CSDAT'^-^PJl^ 


t(r IB /J< 'J V — # il 


\z m. 




It * « 1 \Z 


IB® <D3j? 


U h Hp^=-v'7-'1':^ 


» >v 1 ' /til — ^ iWU 




iss^m 6 ] 


SB T- 


p 


^ . * ^ 






n * , IS *a 


5 IB «6 


# U t K 


P=¥->7;l'Ayx- 






[ It * 3S 7 ] 


HtlBn- - 


V h X 


X 7^ . X — 7^ ;i' , 


:^ A* y - h , * 






— V ii^ ^ti 


S © 




&*-r-5miB:iJ^'J^- 




«i 0 d i n 


■5 , 8t*« 


2 SBm 


O Jj? U t h* P ^ •> 7 


;i.Ayx-hiai;^#». 




[|»*3^ 8 ] 


S5 IB :1.x 


V Y 1fi 2 


- t H P =1^ -> K ; 2 


- t H p =^ -> 7 3 ^ 




m ; -^S^ 


; h U ^ - 


)V : 


IS 7- V V -t — )\'t-^^ 


/j: S 8¥ e. M ^ n s 


, Sf * 3S 2 H IB « 


O I}? U t K 




)Vt> J X.- h«l^F!^ 


o 




9 } 


«5 8S 2 - 


t F P 


-> BS 2 - t K P ^ 




3f 51 8 IB a © 


U t K P 


4^ -> 7 


*yx-hi(Li;^t). 






im^m I 0 


] ml IB 2 


- t h* P 


+ ->7JUA>S!*^§iK-efe§, sf*:S9t 



( 3 ) 



4* S 2 0 0 1 - 5 2 7 1 



[ ffi 5jt ^ 1 1 ] mti 2 - h \i a ^ -> 7 )i t) > mt)^ if - )vmT' $> ^ . m 

(Hg*«l 2] «9S2-t Hn^r->S!*«2-t KD=|r->7;i"ir>i!-e$.-i> 
[ffi*:ai 3] mrlB2-t }^ =^ -> 7 )l' a ^ -> m M i)^ 2 - \i KD^->xh^r 

is. m^m 1 icfBa®#'J t HD4^->7;PAyx - h^a;^!^. 
, K*Sl4fcE«6©:i?UtKD4^v'T;i'Ayx-h-M7&iKl. 

. mi^m I 4 IB m © u t h* d -> 7 a y x - h 

$ns, SS*«i 6C|SfEOjp'JtHa4^i>7;P;^j/x-h5a*«|^. 

Cgt*:fll8] StJSB^>y>hS*^7;l'3-;P, ^43J:i;J75>a7!i^?,;^c 

^ m i)^ i m m ^ n ^ , a M m 1 4 iz <o *j V a ^ •> 7 ji' — h. m :^ m 
im^m 2 0 ] tavimisumifimo^m^i&m-r^, gs^^sistrfBatcoTj^ 

U t Ko:^^->7;i';*iyx - HM*#3. 

[ 3^ * 3S 2 1 3 W IB Sn ^ . S . ^ ^ , pT M , # U 

■5P*^e)M*?$ns, if:*:^l 9lcfeSftco#«JtKP=*^->7;i/A>'x-hiai:;^!fe 

e 

[ Bt « 2 2 ] ii ?L ^ij ^ , HI * 1 tc SB O 4^ 'J t K P + v 7 ;V ;ti / 



( 4 ) 
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«gG)5j?ijt \i u ^ 7 )v :f3 y X. - h mys m . 

[gi^S25] gii3K3Si~24®Vi-rnA»it?©7i?>jth*D^->7;i';^/ 
3S t4 # u -7 - if. X A* -r ;^ . 

<i:lcJ;oT, W^3M1 9~2 4CD-5-feC5^i-rnj&>lo©#'JbKn^>'7;i';t)/ 
X - h ffl:;^ #1 & HSf -5 * o . 

1 8<D5-fe©vi-rn*w-Dco3}?ub Kp^^->7;v*yx-hM:^#i«:8flia"ri>;t 

[gf^as 1] mrtBifflfi£i|^*tn7^-K (c o - f e ed) <&^fflf^5g 
S^JcJ;oT«*^n-g), gf*«2 6ttE«!i©:35}i. 



( 5 ) 
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ft \i :l 7. )i /. 3^ ± -> 7. ^ r ^ , m^m 2 sfcfe©©^^. 

imj^m 3 4 ] m. m m n 7 ^ m.t ^ tz ^ . m^m i 2 4 <d o 

X'f>i^> ^iiiffla, ifa^aiffi. mmmK>'^^. mhi^^m. a^tupjc 

o 

[tS*^3 8] ' SWa. MRl, CAT, XIS, *JJ:tKai^*^e.7ii:^5&& 

5 tciB m © 5=^ /N* -f :^ . 
vN* -f :^ . 

[ g» 4 0 ] m IS 5=^ /X -I- ;^ *i ^ 7L T * ^ , Bi * J« 2 5 IE m 05 7^ A' -f 

;^ . 



2001-527101 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 

( BJ3 CD :i: ) 

[ 0 0 0 3 ] 

^4, 826. 493^:}3J:l/l^^4. 880. 592#«, PHB43j;tXPH 
^SFl^mS. 292. 860^ PHAn7}?>jV-TS)*3l^U 

c o - 3 - t h*p + ->'\=^-9-/x - h) ©^ffi;a:e.(!/fc;:n&cDd? 

ODPHBajJ^Uv-*>f,^5*fi?tt*fctt:3 >7p;;<. h<kpIte;ia:<@A«S^ffiSr^S-r 
-5fcJe))«^PCT wo 95/20614, wo 95/20621, AVO 
95/23250, WO 95/20615, WO 95/33874, US 
5. 502. 116, US 5. 536. 564, US 5.489.470 




( 7 ) 
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ii^Zf^NO 9 6 / 0 8 5 3 5 t:: IB m $ -5 . 
[ 0 0 0 4 ] 

PHA<^st)Sfc4-r>+tK©-5-^© 1 -o ( z nu:s iAit^ii^ ^mm ^ ntz^^ *J 

::n^i:mc/'^i77-*jyiz^\tm^mmtn^t^m-$n^, p h a <d ±^m^ 
AT, pH, ^^Misjiz/m^itmii^mmf^m^T'Sb^, ±^m\-i. 
^M-r ^mm ^ ■»m-ri> ii ^ \ziih^ ^ o ^ n e. , t h a ^ -> ^ « , iit ± j: 

it^m^JzZf:<^>-VSb^ (Wi 1 1 iams, S. F. *3<J;tXPeoples 
, O. P. . CHEMTECH, 26, 38-44 (1996) ) . mm<^lZ^ 

jS^ifc:, ^ U - <D m 7. )V m ± ^ m m iz lia 7^ ^ m iz sA m T ^ z t ^ ^ ts :i 

tfj^mm^tx^, :zn\i. ^ ^^ $ n > /t ^7 « *t ^ o f# -s s/c « ^ o ;st 

. 3i^'Ji^'J3-Jl/K*5j:(yC7pija®!CDJ:'5>a:2-t KP^v-K^^-^OTj^Uv-t 

X ^ «t D Jjp 7k ^j- «i s It < , 

1 0 0 0 5 ] 

Wf«S«;f6«, #H:'^tC^ffl»®PHA©^fi;^j£^ffi56b, ij;<]l o 0 (D 
^:yv-7!)t$iJ1Bl3nfc5!^^{t-TT5j^'Jv-»c®03i^4afc (S t e i nbuc 
hel. A. ^J;DfValentin. H. E. , FEMS Microbio 
1. , Lett. , 128:219-228 (1995)).^ft20fe*ltm)IR 
OPHAffi/iJcife. #U- (R) - 3- tHP^->y5^lx-h (PHB) tJcfct/^ 



• 
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,j_ (R) _3_tFD^r->^5^U-h-co - (R) - 3- tKD:^vA^U 

-h (PHBV) ifihi>. ^(D:k^tim.f>i±<Dii'm^<Dtzii(>iz, tiawttaw«5 

HTPHAtt, f^SlSnti?) (Wi 1 1 iams, S. F. :teJ;C;People 
s, O. P. , CHEMTECH. 26, 38-44 (1996)),T|5IR©P 
HA, PHBiSiDJPHBV^, P H A X' m tl 'i^ ^ H - ^ <D ^ ^ <D 'i^ U ^ 
^J-fctt^^-r. «aJA«, PHB*3J;t;^PHBV©5S8(rB##yJ*«, **)4~4 2% 
iziDtc ^i)^. 5j?U-4-kHo:^r->::/^^-h (P4HB) tr?#-r«.rai;tt®« 
. ^1000%t?*^ (Saito, Y. ^ ^ If T> o i , Y. Int. J. Bi 
ol. Macromol. (1994) 16:99-104). m m \Z . PHB 
43J;WfPHBVt?*-r5-V>i?'^feJ:U^5lo5SO^Scofit«, ^-n-^iaS. 5~ 
0. 5GPa*3J;i;^4 0~16MPa (2 5^:;l'%tigjB-r-5HVfilC*fLT) 
T$>-509lCJ:bfebT, P4HBfrjl*LT^n^n, 14 9MPa^J;tXl0 4M 
PaTfe-& (Saito. Y. tSj^II^Doi, Y. Int. J. Biol. Ma 
cromol. (1994) 16:99-104). 
[ 0 0 0 6 ] 

(com modi ty) 1»liit3M-rs±^^«?ttf^##ltbTjS3Kfflii 
^.EOtt^^lttCiDAT, PHB*3J;i;CPHBV«, IS^WJ^ffltw^ffl-r^fc* 

Koosha. F. e>, Crit. Rev. Ther. Drug Carrie 
r Sys t. 6 : 117-130 (1989) *Sj:Z/Pouton. C. W. 
43j;lKAkhtar,S.v Adv. Drug Delivery Rev.. 
1 8: 1 33-1 62 (1 996) fC<toTiS!tt*««*^nfc) A^e>. ^?PJ©M:& 
#1, nm^m-^^ ffifflCDS^, iS«l>''?':7y-, Jla^, ifflita©'^^, W^*<*ei5tSl: 

etabol ix»CJ:0, WO 98/51812 12 -5) Icistt-S^seffl 

-r ^fzib \z. PHBi3J;i;PHBV&figffl-r^::tT$)-5 (©;!)'H#l'Pliil^7 54 
467A1 (Bowald, S. isJ:UJJohansson-Ruden, G 
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- 198S^6^26BllilS)3ae>Z^l3EP 0349505 A2t: iB«E$n 

i)) . miB.(D^^\t^rc. i^mmmmm^<DPHBv<Dmm'S:^mvrz (r i v 

ard. C. H. J. Appl. Biomat. , 6:65-68 (199 

5 ) ) . 

[ 0 0 0 7 ] 

±i^m^itiziQ A.T . -i > zf ^ > v ^ ntzmmm^ j-^^ . w,- (om^t^m 

tc ^ n liL'^ \Z j& m-t ^ ^ ^ ^ Z. t*«L«L«S ^ n -S. PHB*3J;yJPHBV 

-i > \i. ^ ^ MMfii (PHBtcMbTl¥J;0*i/i) ^^L;ft (Duvernoy 
, O. . Malme>, Thorac. Cardiovasc. Surgeon ( 
1995) 43:271 - 74, Malme. C. J. Thorac. Card 
iovasc. Surg. (1 9 92) 104:600-607),^<ODjiffl 

M L T . c CD « s ^j- ^ 0# r^i « > M\m^mn^o:)Tfs \) - (Dmmi)^^m\z 

ffl^ns, i0o<f9i4J-^-rsPHB/'?->5^tt, S»|yj (24PJ;OSVO "7^70 
7r-v?*£:«F^Si^-rsri*«^aa$nfc (Maim?), Eur. Surg. R 
es. 1 994> 26:298-308), •7i7D:7r — i^«PHB-r>y7> 

aiie>jx^o«(ceja0 sa « m t- « ^ ;^ fj: jj^ *t , /jn $ fj: ?s © e sisf 

ti. <S7t®(«l(^T®«iJ$nfc (Mai me). C. Scand. J. Thor. C 
ardiovasc. Surg. 1992, 26:9-14). Z. <D 1^ =f- 

. ?F S'j © -& # 36 <£• ?i $ ® d f , m ifiT . ^^^mm^ cr uio-^ z. 

® iia 14 *J !t4 © IS ^ W ® ) , ft ffi r^l O W 9£ ^J: b T « ^ fflij $ n » . «) -3 < 

0 t^j'«?-r*PHAtfjiiffi-r-5jtffi6<i?a:pg®*S/jv'(br-5;tJ6tw. ioiiiw > 

H 5}? «? ii S ?t -r § , W ® iR ^ «l ^il *sf S ?ij ffi i" .5 - t tj: -f ij .5 . 

[ 0 0 0 8 ] 
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^ amt ^ Tz tz I ^ <D f}^ ^ (WO 98/51812) . Wi thol t 
. B. *3it/Lageveen. R. G. ©*B#lf^5. 334. 698^ tt 
, Pseudomonas oleovoransSfflBSw^ 

jj^ «j X 7. X ^ a ^ n ^cis « ffl s te m -r * , ^ rz\t^i^m^ \^.um\z 
':)i^x <D^mm^rz\tm^it^im^ n-f . -i > \:f (d m ^ ^ ^ m \z m-t ^ tt 



C 0 0 0 9 ] 
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[0012] 
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[0013] 

z. n (D m. ^% m t)^ ^ M ^ ^ j-^ -i 7. ^ ^ m r ^ Tz ii> (D ^5 >s: ^ X ^ :i h 

[0014] 

a^m^-^ nrzo i ■zxD^mmm^zm^x . ti? u t k □ ^ -> 7 ;i' y x - h a , ^ 

'>7 :^ ^ ji- h t(D^mm^^^<t-^-^^rztt>\z. ^:yv-©jg-&*^;6^f, 
m^-^ n, $>^^^\t^(D^^iz^>i^yy-m^tz\ti^m'S:^tSo ^ nz^^i <d mm. 

K □ =^ T ;w ;itj y X - h « , m^i. ^m. ^ tz \t m » i^i m m ^ m-r ^ :fj m ( 
^ftg/s «a*- A n « ffi ffl L Tfp fi£ $ nf# s . mvti$^ 

, zi-5^^>i/, -> i , *5 J; t/f M ife ^ * tJ 4^ U (4HB) ffifiE#lS:85«-r 

•5. njsfi^jtc^sn^.fc'piw, cne.co5j^utKP^>'7;p;^3/x-hiitfl£t;« 

iKfiEA^^«BTfe-5*)Od;0fetifl:ii|E6B®5j?Uth*p:^^->7;i'*yx-h^J-)S 
jS ^ $r A -i> . 

[0015] 

m (Dmn^ mmt i> (.<^\z. t^mm. ^kw, m-/t\tmmff3Jt^m) . 
M S f •& *^ * ;t > IB « s n s . 

[0016] 

( I . P H A m /j3c !il ) 
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( U V - m fi£ 1^5 ) 

Atf. 10a->>htlOO. 000a--yhi:OPBT,»SL<ttl00a.-«v 
ht3 0, 0 0 0:x-'yhiW^1) OfitT©^!®:! — -vh^"^*-: 
-OCR'R' (CR'R') .CO - ; 

z: . nitm^ (m ^ii. 1 t 1 5 ii (D m , Iff- m V n mm m \z r \t . 

lt4tOM) T $> *) :^LT 

R', R', R', is ^UR' . i^<k*^B (fi^mftTKSlS 

<£-^t?) :/Nn-i5iO:bHP=^->-^»a: fc:Hn:^->»:/Nny>S;S^ 

[0017] 

*i^iaB«f-efieffl$n.5«^, ^- (cr'r*) EATw^^-^iffew 

-CR'R* - (n = l(D<i:#) ; 

-CR'R'CR'' R*' - (n = 2©t#) ;i5j;t^ 
-CR'R^CR'' R'" CR'' ' R'' ' - (n=3©t#) : 
z: :ix . R', RV R'' > R'' . R'* ' ^ *5J;t)^R'* * ItmiLl^X. m. it 
tKS^S (SmM<b**»*-&tf) :/NP-43j;Z^th'D^r->-Sgl»:tKD4^ 

•Stt-S, SE-pT. Si:i«3-tKD:^^->K (n=l) . 4-tKP4^>'K (n = 
2) > *5J;OC5-tKP^->K (n = 3) <b m M tl tz :i - y h ^ ^ tS , 
[0018] 

v:n^>(?5s}^'jv-a^Mii<]tcfi, ^ J- mf)^ 3 0 0 y )i h > ^ m A. {m ^it. so 

0:S';Wh>i:10'^;Uh>torBl) . -e-LTif^Ll/illSS^^lCiil/iTttlO 
. 000~10.000.000^^;i'h>T*?>. 
[00191 
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m^mii«.^^^-r^<Diz^m^nhMn (m^h, ^^^j, %mM. m^^m 

(nuc 1 ea t ing agent) . ^fe^J, ^^M. HSfin^PJ, H J: ZS n 
( 0 0 2 0 1 

A\t. Steinbuchel. A. iJj;l^Valentin, H. E. . FE 
MS Microbiol. . Lett. , 128:219-228 (1995 
) tc tH m ^ n S » 

[ 0 0 2 1 1 

<^\^tP4HBco^^t<D'pmcDl^^<DmwL^m^^Tmm^n'i^:^A^<D\^^•rnA■^ 

t?*-5 (Saito. Y. *5.fcZ/Doi, Y. Int. J. Biol. Macr 
omol. (1994) 16:99-104), U*^bi^*te,, P4HB*5j;t/ 

tlTV^/ftVi. 4HB*J:tJC3HB®PHAn:^U"7 — gl^*«0~10 0%4 

HB^w^'^t;T•2>fe0^4^Alcaligenes eutrophus (Nak 
amura, S. , Dol, Y. i5j;tXScandola,.M. Macromo 
1. (1 992) 25 : 4237-4231) -V ± M tl X K> , ■¥-bT64~ 
10 0%4HB\Z^ it 't^'ho:)\t. Comamonas acidovoran 
slc43ViT^]g;^nTliS (Saito. Y. iSil/JDoi, Y. Int. J. 
Biol. Macromol. (1994) 16 :99-104) . L L tt tfi 

^:n?)©3i^uv-a, mtSi^E . col iip-v^M'^nft^'j-misxio 

'eymo\J:0±t\>^. GPC) iJtiSLT, m^^^^^fM. (1X10'~5X 
lO'g/mol, GPClCJ;^) SrWT^. 
[ 0 0 2 2 1 

PHA*fe«:iS^^^«, ^•ne)<?5'^>:5^>h (pendant) S<7)fi$, *5J; 

(01) iz'^-o X < 3 -zxDm \z»m^ ^ o mu^> 
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y>h&^mr^h<D (m #'Jh:KD^5>y5"U-h (PHB) , R-3 

- t: H D *> y 5" ^ ( R - 3 H B ) :l n h /J> ^ >J V - ) \t . S S tt 

(DB'^m^in-Vh 0 . ^lyX&h^\^^r^'j>^^T$)^ (Lemoigne. M. *3 
ctO^Roukhe Iman, N. , Annales des fermenta 
t ions, 5 : 527-536 (1925) ) o PHA<7)^2<7)P«. U 0 
fili^>y> hSt \i a ^ z^m^L- y ht^>5'*Atwa'&bfcjSt^R - 3HB:x 
=i y h i: ^ ^ s 7 0 ^iXWmizWii^X ^ nrz (Wal len, L. L. 
LI^Rohwedder. W. K. . Environ. Sci. Technol. 
, 8:576-579 (1974) )o cni. iDgl^^>^^>hat:FD::^^ 

-ii^JDTfeO. ^LTC:c^|g20SftrJS-r^ (Ste inbuche 1. 
A . 43 tJfW iese, S. . Appl. Microbiol. Biotech 
nol. , 37:691-697 (1992) )o S 0 ^i^VJm . :t ^ > i^ (D m 

nif -/li. PHAomsossrstigLfco n \t EE m m \z ^ ^ > y > h & 

t:KD:^r>^®^*-&A/Tlifc(De Sniet. M. J. J. Bacteri 

ol., 154:870-878 (1983))o 
[ 0 0 2 3 ] 

PHA7}^'j"7-«. mm(D^mminMm(D 9 0 % ^-c ^mio&i^m. ^ mm 

ib^^mmm\zft^^\^xwmv. ^iyxmm^^zf:j^^)i^-Bm,mm^\^xm'r 

^ o m^mitmmum^^mm Lx . o :in ^ (d \j - ^ ^m-t ^ o 

PGPHA) A^mib^n. :i<D 3 -zxom m s -r;ito-&^:4-^-i?. uyi^^' 
m A > m\^^x :i<D^mi^(Dm7t\^z ^ 0 . R-s-tiHP^fxy^u;^-*^ 

^ASrtt. ^LXm<M'^lZ^^Xs :t:^3pU-7-PHBtt'&^KSn^ (02A 

) o z. <om.^\ziD\f^ ^m'^<Dmm. zy>y-'^\t. Cj-Cs^yv-'tta-^^/h 

(R-4-t:KP^vK:i:^^7b43ckI/R-5-tKD^->^:x-^yh'^?^) 
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jR^bf#sss!t$stt*#-rs. z 0 ]$.i^^\t. m^\tmm. zoogio 

ea ramigera43J:J/Alcal igenes eutrophus't' 

-h (LPGPHA) i^M-t^fttb\z^m-sni>^'^mB.^\t. ^:^m^6^iz 

H p ^ -> Z -> :i - .V h *i , Hi JiA- ®t © /3 ( b ) ^ :i3 <fc lii K « SS J; o T ^ 
jg$n«) (EI2B) , ^JjliTs Cllie.Oigl?S*^&tt?)nfc, R-3-kKa4^i^ 
7v';i'-«S^*SK«. C 6~C 1 4(D^m<Di^^f3.=E/-7-^3.~y h ^ » tS 
a M t$ m 14 * # S P H A -> > - -fe' ( 0$ rr . * U 7 - if t Py- n ^ ) tc cfc -p 
TS-g-^n-S, SV>^>:i^>haPHA(4, «ajAtfPseudomonadt::J: 
o T $ n * . 

[ 0 0 2 4 ] 

Ml^R-3HBa---y h*3ctr/C: n g: t9fil.i^>y> h & =E y -7 — <D ^ ^ 
tSPHA<D^2<Dm\t. 5S:e><, ia2A*3j;l/g|2BtC^Sn.g)il5:5&OiESSS:iFlJ 

SiPT-SCli:*«^tEncPHA->>^'-ifl3j;oTS'&Sn-5. 
[ 0 0 2 5 ] 

*?Jl00ffl®S7S^^'-r:7'®tKn^r->SE*i. ffilSS7?felrJ;oTPHA 
4>fC®D)i*nTli-5 (Ste inbuche 1. A. iJj;tJCVa 1 ent in 
. H. E. . FEMS Microbiol. . Lett. , 128:219- 

2 2 8 (i 9 9 5)).!i#fr, :in'b ifsmmit^ ntz^> > h & (m ?nt. 

r-SPHA^-^tJ. 

[ 0 0 2 6 ] 

\^mm '^<D tz.tb (DUf ^ V V t KP=^v7JU;<7yx - P 4HBTfc-5 

, P4HBtS, S^JlXttTibD, j&PXoIfg (process 

ab 1 e) TfeO, SSHd^OJiE ttSr^-T*. «ti3SS (break ing s t 
rength) OiSttj^tt, St!-&iW^S|., H ^ U 7. - )V (s t ap 1 i ng) *J 

, 4$ (C . W K J|X 1* W © Ji) CD S a S /^t •p - o <D /I ^ y - 5' T $) ^ . B 
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m^it. p G Am^fk\t 6 mmutiinz\t^±\z\tn^i&-^ n-f , >\£7i^ 3 

mr^X' n (D^^m <D "S: ^ (Ve t Surg21 ; 192 : 355-6 

a s T $> ^ . 

[ 0 0 2 7 ] 

nfc^1i*«Ji|#ti, iSVi^iJ-^SWiMUt. SPXtE;^) (processabi 1 ity 
) > ^<*:5S'&tiBg43cfcaCB®ilXtttgtJ;-r>T. P4HB:J3j;t/fP4HB-co- 

HA«, :ip.mm^^x^^^ nx ^nib <n ^mm&t:mt\^-^ ^ i>t£ <o\t. 

ffl T S . 

[ 0 0 2 8 ] 
( P H A O) jH) 

Bk^SnTPHAro^J-«?5S«*^SlLf#2)PHA«Mtt, ^!fei^6*i;^tilS, 

n » s . 

[ 0 0 2 9 3 

igso^f^^-^t^W. l><0*iOW5!Ei/jl'--/tt, PHA<D^/i£fCffllM#S 
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1 iams, S. F. fccttXPeoples. O. P. . CHEMTECH, 2 
6, 38-44 (1996) . U ib If \Z . AVi 1 I iams, S. F. J: U F 
copies. O. P. . Chem. Br. 33. 29-32 (1997)o 
[ 0 0 3 0 ] 

^i^esc^LT. tnib(D^mmm^^^^:it\zm\^x\^^^. f u a^- ^ - 
± f&T ^ Tc \z m m ^ n ^ m ^ :^ m \t . j&i, t me $ n t ^ : * H # ^ 4 

. 910. 145^ (Holmes. P. A. *3<J:Z/Lim. G. B. ) ;D. 
Byrom^. rBiomaterialsjMacMillan Publi 
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m, D. TMiscellaneous Biomaterialsj ;G. J 
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and Hal 1. London, 1994, M48-964'tC43frt'5). Hoc 
king. P. J. cfectrXMarchessault, R. H. FBiopoI 
yestersj ;D. C. BassettlirDevelopments i 
n Crystal line Polymersj Elsevier. Lond 
on. Vol. 2. 1988. Hl-es^f 43 frt ^Holmes, P. A. r 
Biologically Produced (R)-3-hydroxya 
Ikanoate Polymers and Copolymersj ;H. 
J. Rehm45J:lXG. Reed^fBiotechnologyjVerla 
gsgesellschaft,Weinlieim. Vol. 66. 1988, 
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oduction of Poly-b-hydroxybutyric ac 
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Ed. Engl. 32:477-502 (1993) ;D. ByromSi. TB 
iomaterialsj . Mac Mi 1 Ian Publ is hers, Lo 
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ndon, l991>H123-213l^tc:*5^t^.Steinbuchel. 
A. rpolyhydroxyalkanoic AcidsJ \ U ^ \Z . 
i 1 1 iamsiSct^/Peoples. CHEMTECH. 26:38-44 ( 
1996) ;Steinbuchel*5ctD^Wiese, Appl. Micro 
biol. Biotech nol. . 37:691-697 (1992) itKH 
(^t^m 5 , 245. 023^;|W|m5. 250, 430^:1^^5. 480, 7 
94^;|W|^5. 512, 669-^;l^ai5, 534. 432^:Agosti 
ni. D. E. ib . Polym, Sci. . PartA-1. 9:2775-2 
787 (1971) ;Gross. R. A. Macro molecules 

. 21:2657-2668 (1988) ;Dubois. P. I. 6. Mac 
romolecules. 26:4407-4412 (1993) ;Le Bo 
rgne. A, 43cfcI/Spassky. N. . Polymer, 30:2312 
-2319 (1989) ;Tanahashi, N. iScti^Doi, Y. , Ma 
cromolecules, 24:5732-5733 (1991) ;Hori 
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993) ;Kemnitzer, J. E. Macromolecules, 
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63. 239^(Hubbs, J. C.:teJ:r/Harrison,M. N.)o 

[ 0 0 3 1 ] 
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^ mf)^^f'''^ \z t f)^ ^ tc (1 X 1 0 • g / m o 1 ct 0 :k # Z, t \z fi, m T ^ 
t $) ^ o \Z . m.^ ^ E . col itC*3it'2>P3HB~co-4HBt5ctU^ 

7}^^:7)^U'7-P4HBO^'&fi!cd^I»§^$nTVi§ (Hein^), FEMS Mi 
crobiol. lett. 1997, 153;411-418)o 
[ 0 0 3 5 ] 

F H A^f&<D^i^^mm^(D^^m<D«!^\Z. PHA7f^U^-^^S/^. it ^ ^ fiS. \Z 

^ D mm ti'i^ ^ . j£<ffli^'bn'g»iooT>^p-^«. rjimm^rz.\tmii^ 
zfy)v:3^z^-T)v^:=^0Ait'^m) ^ M r ^ . e-yi7h>'Ey'^-(Dmm 

S'&Sr-g'OCAgostini. D. E. Polym. Sci. . Part 

A-1. 9:2775-2787 (1971) ;Gross. R. A. 6>M 
aero molecules. 21:2657-2668 (1988) ;Dub 
ois. P. I. 5), Macro molecules, 26:4407-441 
2 (1993) ;Le Borgne. A. *$ctU^Spassky, N. . Po 
lymer. 30:2312-2319 (1989) ;Tanahashi. N 
. ;feJ:t/Doi. Y. . Macromolecules. 24:5732-57 
33 (1991) ;Hori, Y. M. ^ . Macromolecules, 2 
6:4388-4390 (1993) ;Kemnitzer. J. E. 5), Ma 
cromolecules. 26:1221-1229 (1993) ;Hori 
. Y. M. e»> Macromolecules. 26:5533-5534 (1 
993) ;Hocking, P. J. ^octl/Marchessault. R. H 
. . Polym. Bui 1. . 30:163-170 (1993) $:#flgCQri: 

63. 239^ (Hubbs, J. C. *3j:t/Harrison. M. N. ) fj: 

^i^\z^(DBjimm^<DmmxM'vmm'^nT\^^^. w ^ # « s , it^mmf^^ ( 

chemo-enzymat i c) Ij m ^ m m V . PHASriHSiLTli>5o 
tf, Xie?)^ Macromolecules. 30:6997-6998 (1 
9 9 7) \t. ffS?H4U/N'--iilCci;^i3-7*5^P5i7h><:orafflfi^«:$B^UT43 
0 . PHB$:#Tl^^o 
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[ 0 0 3 6 3 

P4HB^^c«P 4HB-C o-HA(D^m^ffi)tj.±l^\t. tJe*<^)<t*M^fi£ 

*«#^t<i;li4i-^S*WL (Korte. F. *5j;CXGel t. W. , Poly 

mer Lett. 1996. 4, 685) , *^0<gl,>^MMiJ#tt&*-r-5o P 

4 H B (D i^m-^ i&mm . 2 - ^ ^ v- > ^ > <d y - ^ ti.)v mm. m^\z 

J:oT, BBS*5J:tXgB^3.->>h35tjgA-r-5n7piJ-=<'-!&i±i;s (Ba i. 1 ey 
. J. Polym. Sci. Polym. Chem. (1982) 20:3 

021 -30;Bailey.W. J. Polym. Preprints (19 
84) 2 5:2 1 0-1 1. ). 4HB«'5*<,v^5Sa^&ii5SUT3HBa: 
*a-&Stl2> (Hori. Y. , Yamaguchi. A. ;feJ;t^Hagiwa 
ra, T. Polymerl996. 36, 4703-4705) , U*^Lfj:*t 
6, '^\Z. 4HB*i8 0%J;0^limJ5K!^ (2X10\g/mol*T?S) ft Mb 
:i<D n -^^ ^) - (D ^ 1- m.\t.mm-Q h •:> (IxlO'g/mol^jS) . S 

tJ. ;ine.®SttffiAiKltt> ^tt^WJST'P-feXSrftfflbTPHASr^^r-S^: 
i:-CllIjS$n»S. 

[ 0 0 3 7 ] 

(I I. inlt^mm&^^-t ^ -p u Am:fs ^) 

tK Pi S $ n -5 « ffi ffl © If J)D ct 0 ^ :^ M jS JS M , ti JD f -5 . * 14 n 
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[ 0 0 3 8 ] 
[ 0 0 3 9 ] 

OC:S^bT>^--i7A) , ^mm. («aJA«, i7X>S!, '<:/5^h*. 7X 

n i c ^ " ) # If e> n -5 . :i CD J; ^ ia « > » * U < « , 0 . 1 a » % t 3 

0 a m % t o M o s T' ^ ffl $ n -5 . 

[ 0 0 4 0 ] 

$n»-i>. ii?L?fJpore forming agent) « — ^tc, ^JS^i: 
9 0% (s^ft(C?^fr-2>aS) twrplOS, Jf*L<tt, l%i:3 0% (w/w, 

4? u V - ) i: © o u ^ ;u T s n # , aa ?l cd * it ip ^ -a- s . ««j a « « 
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K7K^7>^:^'^A, s^my > =t - o A . ^itj >^-o L.. ^tcit^mm^T 
muM^^tsmm^ , t^v -^-mm-^^itLx . - \z m urn (d m m ^ m 

L T, ii?Lsa*i»*r-5. Si mm (m^n. i7x>ssxxx;u, 43j:tX7^i7 

[ 0 0 4 1 ] 

^ > ^ fc it m ^ S:, ^ ^ m ^ fc ttxD :^ m it . xmm nx ^ :wo9 

6/18420 (Bracco Research SAtCct'5)>W092/ 
18164 (Del ta Biotechnology, Ltd. , W 

095/03356 (Massachusetts Institute of 
Techno logy (Cj;^), PCT/US97/03007 (Acusp 
herelCJ:S) . *H#fl=?il5. 271. 961-1^ (Mathiowi tzf, 
) , iHmWnf^ 5 . 7 1 1. 933^ (Bichone.) , fSi^bV^iZi^m^Vf-f^ 
5, 70 5. 1 8 7 #(Unger).!t^SO*JE«sj«, xv;i.v'3>/;<3:/-t 
)lit (encapsu 1 a t i on) ■:f u ± x <D m . 7X+B4'C0tft*BS:S^'fb^-ti- 

filtt»l©^SfCJ:0ai!i$n«>tU-5i|ig«<&^'5. ^fc. 3j?'jv-g (poly 
mer wal 1) ^ MyKit (hydrophobize) -t ^ tz tb . i6 J: tJ 7i(. 

®sjiS:a^.-ii:^fc«e)<D, WiJiam (.m A.it. mm. uyiPT.a^z^m^^&om 

[ 0 0 4 2 } 

(PHA^>^'*>ha(Des:^) 
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ji'Zi-jv^^z^Ys. >tj. ii<DK^^miz^m^ nm, ^ ^ « ^ « s ® 
^ ^ b # . i :in u -7 - © #1-: s 14 ^ ii so ^ -a- ^ a tc 12 ^ L # ^ . c 

(7l?iJ-7 — O^3-fP^agS'^AS¥'&«r®0jitJ) He in. Sohl ing 

, Gottschalkx *5J;LKSteinbuchel?)l3j:.5W098/3 

9 4 5 3 icBis^$ns. ^mmm^$s.it^it^PHA^*j-^-<D'p-cmmrj:^> 

[ 0 0 4 3 1 

(PHACD'fb^tff!?) 

*nt#-2>^yv-®tWJtt, ifU=i-Jl'K*3J;t/^KO<t'5:^j:2-t h*D4^->K, 
fs. ^•(S\Z 2 - h h'D^->xh=^^->i^K©J;5/icxx-rJHfe"&©RJS;tt€:^Pi-r«> 
cfc ^ {ft O t K P 4^ -> K ^ •& . JD 7j< S (4 t H P =^ ^ 5Sl ^ , j; 0 
^fj:x:::^^;W?lr^#*fl&©t KP^vKWffilii^lClJD^T, ft&©:$'-f:?'<^)W^®*^ 
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JL - hm^\zm.i^^nm i> (m A.i-£-. h u - ^ a 7^ h 5 :t - ) . z.n>b 
. 

[ 0 0 4 4 ] 

ftjitJ/t«&»::fi&ffl^tl?#2).«nj;^li, D^-f-H (co-feed) At, PHA 

® fl P CD r«T jbD ;^ ^. n # . © ^ig ^ F/r s © ^ y -7 - *t ® jx * n ^ . mpiri:^ y ^ 

[ 0 0 4 5 ] 

^muit^ m it ^fz , «[i w ^ p£ ® ^ . ij? u t K p =^ 7 * y X - h # t& 

Jl/321fe(^JAtf, Otera. J. ^Tetrahedron Lett. , 2 
7:2383~2386 (1986), Otera, J. 6, J.- Org. Ch 
em., 56:5307~5311 (1991), Otera. J. 6, J.O 
rg. Chem. , 54:4013~4014 (1989)*5J;t/Otera. 
J. ^, J. Chem. Soc. , Chem. Commun. , 1742~17 
43 (1991) S:#fig©C<i:), x7,x;Vtei^SJ?;:(0iJ;^«, Stanton 
, M. G. iiJ^UfGagne, M. R. , J. Am. Chem. Soc. , 11 
9 : 5075~5076 (1 997) ;tt^>I/tC*§gaitf©3S:ffi«S:#fi8©C:i:) , 
*i<tt/fS^S14:/l'>7^-<>^(react ive blending) tj: £ (D it 

^mizx mm^ n'i^ ^ . ^ ^ « , x 7. * « ti? u x 7. 5^ « , jj? u b k p =^ 

[ 0 0 4 6 ] 
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fflLT^f^sntfs. :in <D an ^ mm-r ^ ft it) (Dtff ^ L \^^-:^s m\t. e^TSr-^ 

[ 0 0 4 7 ] 

(I I I. m.my^j'^-(7.(Dmm(otci!b(o:^m) 
It. -f>tf5t?T3^r^~6.ir^, ^ fz \i. n (D ^^ mm ^ ^ t ^ o sf^b<« 

[ 0 0 4 8 ] 

ll^l^iJ-^tt (depyrogenated) cOPHA*s#:rtlcS^W$n-5«'& 
< . sJ^ ^ SB BS ® *t 3t « , « /JN T * ^ . ^1- # n :t 5^ A* •< 7. <D ffi ^ # W i^j: ^ 

J:liffi-lJgt4*?K-r. t»e-DT, PHAli, 43:}3j;^l'>->^FB'5W!|i4#14S:^^U, 
[ 0 0 4 9 ] 

$ n f# -5 . ;:: o J; ffl ji CO «»J t b T , fti f P $ n M 111 , ^ #/ 31 , mt^S-^ 

ii^mi¥ ; mm^Win^. «p<dS», SJ^xAWT., 
[ 0 0 5 0 ] 
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® e) T . -t * ist jA ^ n t# s . 

[ 0 0 5 1 ] 

*J V- tl K 43 J; ft& O » ^ |g « , i^C ^> t/f D N A 43 J; 1/ R N A K BE ?iJ J&i ^ 

en*, s K IB ^Fij tUT, ise^, te^* fsfcj&fcffliteutDNAfciig^ 

=S-r*'fl;-^1^«,*«J;^ti, i^;uaoioo~5 0 0. oooif^A'x^ti-:f±)\^ 

it-^ nn^ . mwuum<Dm\±. tni$-. s#<*:'j;<?>h*43<to: mm (d ^ ^ > 
fiK#fis^^sfctt^s«ijS?fij, *c.e.ytfr!^ss€:^*-r-&. AT'-fejp^b^nff-siH-i^ 

14, iSlfjS, n > ta.- ^ 8lf g^lW (CT) :te J; IX Rg H ^ » mmr B *5 S (PE 
[ 0 0 5 2 ] 

m ® « ^i- T ( A « , rJ' > A i7 K ) 2: # . :i © ^ Jl S tl « , 0 . 1 S fi 
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%t7 0«a%> J:0»*U<«5«m% 
7- V i7 7^ *5 J: li ^ « *S S O « !^ O 

, ^ n e> , a 1.^ «H4 <^ , * #: ii ^ i*. o 

m X * <7) 5^ A* -f 7. , ^ ?fiJ ill « A' -f 7. , ^ 
*5 t/ a © Z'? >>> 5^ © <t ^ fj: >;/ 5" * 
[ 0 0 5 3 ] 

ffisttoTVi-sffljitcfieffl^nw-s (Mc 

m. Technol. , 67:417~4 
[ 0 0 5 4 ] 

Mil, fftts. as**5 J: i^jESi^j^, e 

ii[i*iS!®$n«. (Koosha. F. Ph 
989, Univ. Nottingham 
nt. B51:1206 (1990) ;B 
er, B.W. Proceed. Inte 
el. Bioact. Mater. 18: 
i. B. J. Macroencaps 

(1992) :Ogawa, Y. <b . Ch 
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<!:5oam%®ng<^^«fj^T, ph 
j;7Ji, n^^ttS0t)a^^4>ct;S:o^# 

5 Jtt iS in O P H A *f !^ t «^ L # * 
, eJt Jl^ ^J: W ( ^ « 12 X A' -f 
-5 . # U V - ^) p S L # -5 |g 1^ X A- 

□ CD S « , e )W :r 7 ® Z'? <;/ 5^ 

Mi 11 in, Rubber Che 

6 (1 994) ) . 

5. IffSbliT^AWX^, ft:^®jljl 

/c i« X A' # ix - h © t$ « , - a © 

. D. Dissertation, 1 
. UK.,Diss.Abstr. I 
ruhn, B. W. *5j;t)JMuel 1 
rn. Symp. Control. R 
668 — 69 (1991) ;Cont 
ulation, 9:153~166 
em. Pharm. Bui 1. , 36 
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:1095~103 (1988) iMathiowitz. E. feit/Lang 
er, R. rpolyanhydride microspheres as 
drug delivery systemsj,M.Donbrowi^. TM 
icrocapsules Nanopart. Med. Pharm. j CRC 
. Boca Raton, Florida, 1992^. 5^, 99~123H 

) ; 

[ 0 0 5 5 ] 

n o p H A « , m^f^m^zmwu^ ^■^-( 7. (D 'p izm^iL^nm ^ , mA\i. z. 

(D s m (D fc ib (D ^ 0 & ^ nx u i^mm^<D unit . m - \z - mm t: ^ 

JP $ « , $f ^ b < « 5 0 0 M m * « T * ^ . ^ © S1J f& !i X A' -f 7. « S/c. ^ 7L 
» it Ji) - if — * ffi ffl r § . S «^ ?L 14 O *J Hsf id Sa T ^ * ^ 

$ij St -r ^ ;t * IB e $ n ft s . 

[ 0 0 5 6 1 

JK^ffifflfSCltT, ««0lrifflii&*»W3-h^n»S. Mays inger. 
Reviews in the Neuroscience, 6;15~33 ( 
1 9 9 5) «:#flg<DJ:t. . -mx.-^JVi^3><Dt^m<D^^t£l&^t>-:f±i 

)\y<t(0^m^^m\^x. c©ifflfla«PHAJcJ;oT;«37'-fe;v^k$n»s, Oga 
wa^> Chem. Pharm. Bul l. . 36:1095~103 (198 

[ 0 0 5 7 ] 

0)i*nf»s. PHAffi^3!iX##t&<&«^JXt^^|f^b^^:^fti:bT^i. jgJi + ^x 
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7"-f>^\ mm mm. y 7 - / w m / ^ <o ^ , am, a ^z^mm 
fi^m. tj. ^u\zmmit. ^ l x m mm m / m !^ ^ 7. y- ^ > if 'S: ^ r ^ , 

J; 5 :^ S . ^ SI # H « T 5 . 
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(31) 4$g2 0 0 1 - 5 2 7 1 0 1 

^KDmrnxmy" /-^^ 7.\t. ^mmm'^^zm^x. ^ m <d m ^ it \tm m <o m \z m 

T *& ( * « s ® ) c -> - H s n # * . s , z: © SB sa « , fa © k :^ - o 

M if« ^ i « iH (D isf sa * e « ^# n # ^ o 

[ 0 0 6 2 ] 

C 0 0 6 3 ] 
[ 0 0 6 4 ] 

J* M M b It n « . M M ^ U v - x x ^ iffl BS - K "T 2> *ir 

t:: g t S n * ia S J; D fc.iS i^ll!«?fiS*wrs«^. S*«iatc<fc^Tii)M«r^ 
^\^mt^ z. tx%m-^ nn ^ , i^fiistrtciKiK^-&*-r-5PHA$:x5^w> 

^<^j^««:«-pfe. ^©:$"f:/<^Ma«. aswtcttfiES^nfc, ^fc^j^BX^ 
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[ 0 0 6 5 ] 

-I" ;^ s: ^ 4- -r s fm © jg ^ « , mmti^iz. d - -> a > , ^ , 5" . 

[ 0 0 6 6 ] 
[ 0 0 6 7 ] 

(S^ifi'Wl :*a^AEscher ichia col iT©P4HBl©^(K 



E. coli*lcMBX1177 (Pg — (Di^l^jlStbT4-tKD:^i^iSSf(4 
HB) Sr^S$-ti--&«g;t»*^e)S*?$nfc*tcDH5a(7)SI3»f*:) Ralsto 
nia eutropha*^?><DPHA-&fiEBi^, Clostridium k 
1 uyve r i*^e.cD4-tHD^r->:/5'U;U-CoAte^»^. *5J;r/7>tf 

;3^SKT$)-5pFS3 0TJ&«KmLfc. Ciro-&fie»^*5J:t^K#BS^tt. pF 
SSOcDtfT, -fV7'Dh:;V-/3-D-5^:t;«J7i^ht;7yi'K (IPTG) »r 

50ml(Dx;V>-7-l'-^'— 77;^:34''?rl00mlOLB (Luria Bro 
th, Difco, Detroit, Mich. ;25g/L) fcil^lOO/x 
g/ml07>tf->'J>fT-Si6, 3 7*0^ 2 0 0 rpmTli^$1t-2)C:i:Tfie 
S$-t*-fc. C:ro^t§«tl*> 7L©§igTm£$n^5£i»co;t«6©ffi«i:LT« 
fflUfc. ::<D§g»CO^ — 3 7'CtCi5tiT8 0 0 rpnTr©f^«i, 43 

J:Ufl4J-WS0©<*:S[ffliJ5tOl^S (vvm) Tffi^b;^!:*^^, 5L©LB-7 
> tr -> ij > i^i T 5Jt fi 1" -5 A* x e> -^t * . 1 7 ^ w s& , © ^ S , 1 iJ 

h Jl'O) IK «: in A •& d t IC J; o T 6 L »C !S L , ^ S *M U h ^ 0 J!JA T * 
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■&0<t;5t3Ufc: 2. 5gCr>LB|»*, ±h^)'yj^mthX(D5g<D4HB. 2 
e (O if - X . 50mmol(D'J>^:^'J'^A(pH7). 7g©'J>^, 1 
00wg®7>tr->'J>, 0 . ImmolOIPTG. ZL (Dm AX' . iSS 

ttSS'CfCSSS^n, ^-LTCCail^^jiStt. 4 0 0 rpmf;Mii^^?-y:fc:. i';!' 
n-x*5J:Z/-:>-l-iJ'^A4HB©Jl^M^lin«, pH*t®l^tc^n^'n7*««* 
fc'« 7 J;. D ± t? S a ^ t ;i ^ 4a . if ;i ^, 3 - 7. cd ^ iD « n © p H & ^ 
^tcWii^tf-a-, *5J:(yC4HBO^tDttc:CDpH«r#J'!r»CiiJD$ii**^6T*5. 

:^ffiTjffi?fL> -€-©B#rs1tt, ^B|5T3 4g/L©y;Vn-7.*5j;t;fl5g/LCC) 

ffltt^Di^d^n, ^LTfflBa©®SJK«. Mi c rof 1 u i d i c s Cor 
poration (Newton, Mass. ) Ml. 10 — EH Microf 
luidizerF*ilT18. OOOps i X mW) it ^ tl ft o % tl Tc m K \t . ^ 

i^^m-^ n. jpi^ (6ot:) ^ \^ X mwim izmw ^ rLti.f)i i h 5' \^ }^ u y ^ > 

(THF, 3%wt/volOP4HB)(OtftCit6IJiSnfc. Z. <D ib tl tz T U 
F :^ 7 7. S. if u mm (2. 3 am) i^j^UTef I on ( 2 um) x 

y^JV^'-^mi'XE.fjmmVfc, ;i€>:4?UV-«, ^bli^a©*©'t'T 
gf^ ^bT^*g^^Lfc, ;i<D7}?'JV-«, THF (3%wt/vol<D 

P4HB) tUTjo^ (6 0*0 vuii^^mmm-^'±, tvxz.comi&>s::^^7.s. 

i7 umm (2. Sjum) *3J;yfTef. Ion (2um) t't'T.^h' — Srffib 
T^jgb, tK/THF (1 : 1) 4- a ® $ -a- . Cl © it is #» tK / T H F (1 
: 1) T^Nfrb, ^LxT««g|£JaL. B ^ <D ^ m. (2 0g) ^ ti , Z. <D U 

tt. #'J-4-tKa^^->::^^P-hT*5)tra^L', aS3^t£tSt7->-tf (i s 
O 10993, Toxicon Corp. , Bedford, MA) \Z i:. -o 
T#l=-ifflfl&«ttT*-5C:t*S^L.fe.7t;*^^#ftJ;?><i:, C5 5. 6 3%, H7. 
41%, 037. 28%, N41ppmT^ofc. GC^J-Wtt, J^ISbfesJ^'JV 

- © m- US K o rf It s ^ -r . n m r w t « , ^ ® © - * ^ b , 

[ 0 0 6 8 ] 
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(MMi^i 2 :*a^^Es c he r i ch 
B-CO-2HB) <D±^) 

E. coli»MBX1177/'pFS 
966)/pFS30Sr, I ^} y h }V <D X. 
LOLB-7>t:->'J> + T, SOrT- 
^Ufc. #'!r®mli$*02-pcc»l 0 OmL 

: 6. 25gLB*»*; 2 g if )V :n 
(pH7) ;100MgT>bf->U>;*3 
-r-g)10 0mL©i^fa6lcS,^SU/t. 11® 
h (2HB) d3J;aJ4HBS:-g-*.:>t*<^) 
2HB, *5j:aC2g/L 4 H B T $> K) . 

(=&*^tCOUiT2-:P077XZl) 3 0 

©*igP HA©#S^J;t^iiafi8;«r*2 \Z7p 
: 1 <D m . C©:j^UV-(02HB-ga(S 
jS<, — 2HB®4HBlCj^-r-5J;b*i 
l:«*?Jl%-eSofc. 4HBa, 2HB<t 
t)ii*n, -tnyjA, 4HB*«2g/LT 
-€-ny??i5g/'LTr#ffiUfc«^J;0=b 

(2oooxg, 5 ^) om^b 



2001-527101 
i a c o 1 i . It S U ( 4 H 

30*5J;t^MBX184 (CGSC6 
;l/U>V-f-\'— :7'7X34'<7)3 O Om 

Sjfe, 2O0rpmTtiMb7i*tf,f5^ 
(O 7 *) =i - h ^ ^'b^m (2 0 0 0 0 

-;;^:50mmol U>i?*'JC7A 
il/lOOMmol IPTG^-^* 

■f-bTte;&t?l4, 2':3©S!©itStt€- 

Sr-^i/ittO . z:tie>4o®7^7>:3 
'Ct?$e>»C48NfW, 200 rpniT 
©lffl)!a«:^/i>^J-^(2000Xg, 1 

bfc («2*#flg®::t) , ^iroifflfla 

Ufc. 2HBW4HB{rjt*-f«J.t*i4 
, GC^*T(CJ;f3Mt*i:fcl9%J;'9 
1 : 11?«, Ciro:j^U-V-<D2HB-^ 

'>;^iU„ MBX184/pFS30l3 

>^3.^-hi.fto m m (0 ^ i$i ^ 3& 'b 
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\Z X. S' y - Jl'f}^ <b ^'b^m V tz . 2HB : 4 UB iti)^ 4 : 1<D«^T«> d©;}? 

ij -7 — S: X rJ' y - JU 7i> ji 'L^ ^ l^fl -r ^ © H L < ; X ^' / - ;Hr ^ JD t « ^ > 

tS: 0 « V» , ^ © a t ^ i* ± T ^ 'il> ^ g|t fc J; 0 » i* ^. n ;t T- i4 l» . 
2HB : 4HB*il : 107^Xn*>^.mg|tbfc3j?'JV-ttxa'y-;U7S^e>#S 
CttiSL, taii^±(r-5-nSrlHliKL;t. citie>®ft6miit*4©GC^i-tff («2) « 

t^^l^ito 7l^iJ-7-«I>4'®2HB^»7ittttti4'f'JlD7K4^«?$n, -€-n»0A, 

[±Jiai|i4>l3<73^ji-tj-02HB-gfi^{aT^-ti--S)tV^-5C:t«BJtgT«)-2>. ffliiiTHU 

[ 0 0 6 9 ] 

lB2©^)^<&MBX184/pF. SSOTHSELfe. dtie-OiiaflaS:, I'J'V 
h;K3DX;l'^>V'fir — 7 7-7.n4'«04 0 0mL LB-7>tf->'J>4'T, 3 
O'CT — Rjfe, 2 0 0 r pmrJi^L;^*<6Mt&flLfc. #77X=i'v2 0ml <D 
J&flfiSrSnA, ^<D^^S56«1 U-;/ h;PfefcD : 2. 5gOigAnLB«»* ; 2g 
4HB(:^h'J'i'AJStbT) :2gi/;Ua— 7>:50mmol U>ffil*'J':7 
A(pH7) ;100Mg7>tf->'J>;50Mmol IPTG:43J;0:2. 
4, 6*fc«8g 2HB (,i-h^J'yj^mtVT) Sr-g'tJ.t'SirUfc. cn^.© 

•777.n<&, sot;, 2 0 0 rpmTSe.ir48^Pp1'f>=^3.'^— hLfc. ein 

e09*H)!SSriS'iL^^^g|t(2 0 0 0 Xg, lO^J-) frJ:?)JSiftj!)^?.«{l9tt5L, tKTI 

. (S l> 2 H B : 4. H B Jt T , 2 H B . tJ^ >J V - + t 5& f * « ± < 0 )i * 
n;S:*^-r>;t*<, Z.<Dltiii 3 : l*fc«4: ITfeS^-^, 7H>JV-4"n(;02HB 

o ® 0 ^1 « #K ic ® « T o fc. -r T o jffl aa o ^ 'J V — s . n e. © 

[ 0 0 7 0 ] 
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(mmms : Um?iE. col I. HiSlt^Jj^U (4HB-co-3HB)© 

MBX 1 1 7 7/pFS 3 0*^Sr4-:3©giJfflW2 5 Om 1 x;i/^>-7-f-\'-7 
y7s:3'^<D100m\ LB-7>trv''J>4'-e. 30'CT — «fe, 200 rpm 
TJiMLnt*^^B9ig*Ufc. & 7^7,n'\2 0ml©^il!j€:Jl]A, ^©^^^3*5 
1 y h )l$>itf) ; 2. 5g©i6inLB«»*: 4g 4HB (:^-h'J'i7A:^tb 
T) :4gi/Jl/n-7.:50nimol U>SlAU'>A(pH7) ;100Mg 
7>hr->'J>;50Mmol IPTG;*5j;t;0. 25, 0. 5, 0. 75* 
rc\tl8<D3-\i\^a^'>-:r^U-\- (SHE) (.i-h')02^i&tLT) ^ ^ tS 
.t^tCLZt. ^inecD^^XrnS:, SOt;, 200 rpmT?$e)fr48^W-f> 

^^j.'^-hufc. c:tl^.®sia)lS&M'C^^3'Blt (2oooxg, lo^^) iz ^ r) mm 

. *fig^nfcPHAOiaBBS-&a*5j;lXffl»Jo$:*4lCS^U/t, *&flfe4'04HB/3 

Z ^(OW^<D 1 , 2->?^DPX:$?>tii^b, H«f^i-::'''=)='T3 7'CT6I1# 
P^, S^*Wc«iiL;tt7!>«^-f> + 3.<-hLfc. C©«fe^=^«feS*3t'il^^r)-it (2 
OOOXg, 10^^) trJ;l35}?U-7-^^*^e,i^gSLfc. % <b t^m WL ^ ^ 0^ ^ 

. Aim ^ ^^^^Si^ . JiO©S-pfc#'J-v-Sr$£jS-r«>J:5»3^A4*T4ScSb. 
:*i.iT«|gS£*abT^^ir$!;tSb;t. c:iae)OP4HB-c o-SHBffifiKti© 
t* 4$ ^ « 5 H ^ U fc. 
[ 0 0 7 1 ] 
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(^mm 4 : P 4 H.B <D ^ > \f \^ a a > if ^i^M) 

P4HB<D»»i&'f>t:hDi3j;U^'r>t*7j^T'HSS<Lfc<. m ^ U ^ ^ (0% 

4 H B <D 0r-ii^.-\)- > •:f )v ^ . ■rt&\ztimvrzmt§iimmt:^m\^T±0s.\^ft. ;i 

n?>©X'f7.i7*ij£MLfcU>^^rijS (8mMU>g?:?-hU'^A, 2mM'J> 
gE* U^^A. 140mM NaCl, 10 mM KCl, pH7. 4, ii 
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-:}5 . y Zf )V 0^i^^^mm^\tt^t:L^ '^\Z (20~50%) «'>L 

[ 0 0 7 4 ] 

( iiia 

P 4 H B ^ It jt . P G A / >7 -> :i H *f -r -5 J; 0 # 'ftMO < ft /Jn 

t.^Tmi^=^Wt::i¥^Ufe. Clc7D»^fi<&GPCJCJ;t9«']Sb, Mg<7)tIf)$*GC 
»tfftCj;-SS0©4HB©}tS'ft;CJ:0SiJ:£Lfc. iiSmSr^643j;Ut7 Jza^Lfc 
, Sefr^bfcJC'Slr, P4HBtt-1'>bfhDTttl OjSW^raCMoTWScH 

. 5 0%*5j;yJ8 0%^?H4-y->7';i'tt, ioja<D»Ki»wa::3T-?-n-?n2o% 
, 5o%*3j:i/cioo%MSti*s-*b,-::&, cne)CD-y->7';i'©¥*§5J-^fi 

ig^^SfcWSlr (2 0~5 0%) iS^bfe, 
[ 0 0 7 5 ] 

::ne.©-!J->7';i'©^^®t»fiS*5±t^S!l^^6SS!«^^ffiMM (ESEM) 
«, 1 0®<©'f>=¥3.^-->3>^Wfci:oT-l'>Hha-y->7';Kc59LTi»giJ 

L » S ^ S <h ^ i* ^ ^ ^j: . <t!l T , -f > h' © ffi >t t± Tit ^J- « © 14 

y -< )V A-*)- > Zf 'XDWin^ ^ZS if U — > if (craz ing) SrS^ 

L, Cintt, i^<9®Mlri:^Taii!ii«ft43j;t;<«*tc5IJS-r5. 
[ 0 0 7 6 ] 

-f>t*hDO^^M5'-:J'«, P 4HBAi*SiefJ:S0;!K^MlC*ftT*^^tO^3£T 
^<*:ffKiRttigffl (0iJ>L«, PGA, PLA*Sj:C;-E-nf)©n:iJ^iJ-7-) 

. c:n^.^ttit®^*«?«. P4HB*W>tfJt^T'^i'ML», itt#6*)Hji«:?M-5 
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m^x'(D^mt:mm-ti>o ^KDy'-if \t. 4^ it. i)^ m tsa T ^ \z It- c T ^ M fi^ m tU 

izn t -Z) <D ^m^S: mfz-r t._\>^ ^ :i ^ ^ Tjkmt ^ , ZCD Z t\t. P4HB/J^UV- 

\z ^ > \^ <D ^ m t)^ ^ m <D mm X' m z 0 . ^mt^'k»izt>rzz>xm7i^^miz 

J; D u . mmr ^ ^ "f- m m is <i: zj^mw.6<j ^ ^. (D m ^ ^ n- ^ p g a s « 

Bf «g t T ^ <»: P :i t *s ^ ^* $ n -5 . CD P 4 H B ffi it iHi t3 ^ if /j: 
li ^ 14 5^ b , < • S /h a CD S ^ S. Jt- L t)^ ^ ^ Hl^ r:> tz . :i tl <D ^ M. \t . ZL tl 

e,<D^in7!)im^-r^^i^&m^u :ji 7. )i \z m v x urn ,^^m-r ^ :i t ^ m 
-To 

[ 0 0 7 7 ] 

•C a r V e r:^S.-^U:;k'S:&im\^XP4HB^mmiZ-fU:^Vrz. ZL <D E. 9SL 
1 1 S'C^-ClinMbfc. ^SX-^ — •y--i&{|gffl-r^2t!!:CDv''f5-c7DrBl(CP4H 

(43j;-€-Sc?J>J!;irt) , Z. <D y ^ JV -i ^ — n y =¥ > if m K. i)^ ^ ^ iz 

f)inrco z.<Dmnizm-r^mwi.^y'-'$'i:^iiZ7r:T, p 4 H B (Dmmfi'mmit 
^■ecDyJjin£«gs^b^3iliE■r•5. 

[ 0 0 7 8 ] 

(mmm 6 :^?LttP4HBCD£E*gflXS!) 
^ iE 4 *5 0; 5 (C IB « b J: e> , \K ^ n fz m. '{t i- h ^) •y A fi^ M> ( 8 0 ~ 

ISOum) $rJgSl!bfcP4HBi:^i-&b;t, Cl(7);}^'JV-:^J.t ^.m S b T Br S 

®#^?L^4s^^^1^b^#, sa^-y--fX*iii!SbT3ffi-<?©-y--fxo?L$^fiEb# 

ll*6fl»J6tCtBmbfc*#<£:€efflbT, :iOD;j^UV-:^il^i|^^yu>;bT^ 



( 40 ) 



2001-527101 



y^)VM.<D7im^i3i\z^iomf}^isbtc(0. 5 % ^ U ^ it ) , 5 0%i3J; 
1DC8 0%#5.7L14P4HB ( tl ^ n , pP4HB5 0i5cfcl/pP4HB8 0) \Z 

m-r ^ mnm 7" - ^ ^ ^ i . 

[ 0 0 7 9 ] 

(.mmm 7 P4HB'fi*&o»Hfla»ffl) 
oiScaufc. \i y <o ik'^ m ^ m m \^ ^ ■i>\^ho-xi^mv:ft. ^me^tt^- 

e>^}:-SaiE?aT?$.-5. CCD#)MfCf>j-^Lfc*fflflaiBc€rDNAJC*f 

•r-S)X^'>^^ - Hi: l:bejLt#S. 
[ 0 0 8 0 ] 

ti. V . ^ y =¥ > if (DUi^ yfi V fz . c®5iE#>^p-t7.©it, ;iro^uv — 
\t^y)X^iZ^l^xm^i!l^J^K)§^i^iZtiK). Z. <D )l <D lW14Ber6]«:Al:iiEL' 

[ 0 0 8 1 ] 

cm MM 9 : P4HB56?a*t:®^*!£®fc*«^Ml^ffi^i-g(t::^ffi) 
P4HBS-v':t=^^-9->4'f:il~5fi«/#:a%T^^L';t. ^:©jJ?iJ-7-^Jg 

<3DTfft$:*-r-l>^?Ltt5S?a#:^4B£b;t. :l <D m W <D E S EM:»«ttt»S?it^7L 

Mi^cD^KH^^^-r^fzibmitvm^o ^^mt ^ mllz , :l <D ^) -7 - i^m\tm 
(Dmm<DB tf^K> % . i^'&cnmPt^zm^ . ^fz\tzi-7-^yifhVx^ 



(41) 0 0 1 -5 2 7 1 0 1 

[ 0 0 8 2 ] 

^^y->:3.<DPGA (Albany Internat ional, JV i7 ^ R 
5 2mg/'cc) ^?a*^S^|j;i5$ni)J;'p(rc(0^jBc»lS^Lfc. 

^: CD 'J V - 75»5 SeS *i CD 5S H ^ 1!) L.- . iiS - »t ilS -r ^ J; -5 ^ -r -5 d i 

S-r-SJltSmtUbfc. ASTMD6 3 8JCtieofc5l^55«9Si®itt, JlcDf^i^cD 
?lo5g03a$, ir>i^^*5j;Ut«iE#r/*il30ps 240ps i43J;Z/l 

[ 0 0 8 3 ] 

( * Jg «aj 1 1 : P G A ^ ^ ;y -> i CD P 4; H.B ^ ? — "t" > ) 
P 4HB$:>':t=^^-y->'t'tC 2. 5 5 fi M /'i^'lp % T ^"W 'cJrTt . 1 m m JP.CD^ 8S 
-^v-olCDPGA (Albiany In t e r n a t i o n a 1 . S 5 2 

m g / c c .)• , ^ ta 1^ n J; o »C d O ^ ^ fc « SS L fc . d c^ zi 7^ ^' > 
^ ^ y v .i ^ . n - X ^ > if ^ *t @ -r -S ye -5 »r * L fc . d CD ; > 3. S: « 
g; L V i> * + -y- > ^ .K^ * b . -d <D n > > ^ -> i CD ^ Si ?8 ^ W 
\t . z. (OMM a il X<^ \z , d cD 3}? u -^''^ p g A -> a. ± jffi U T iKS 

^ 0 0 8 4 ] , ; . 

(IIS£«»J1 2 : P4HBSi7DX7xZCDJ^fi)c) 

P4HB&vi7DD^^>>t>tiaS/l*:«%-CJg«?bfc. dcD^^CDlm 1 
i^m^. h*7'i>;HJiEK±h'J'^A (SDS) (DO. 5aS/#:ffl96}g^CD5ml 



( 42 ) 



2001-527101 



a a ^ >(D f^. ^ i m t -t ^ fc m < mw V u f}^ i ^ ^m%^^ ^(om-^^^ 

ii L T 1 B# TbT rS 3i T o ;i(DU^m^-^9t^m.\zmikLrz^t,mw\^. i> 0 uu 

*1]l-'10Mm(DP4HB^i7P7.:7x7«:^^L;to 
[ 0 0 8 5 ] 

( 

e«:S^ffi^tg^i:E3Sffi*J*4chLT«Effi-r^/t«)<Da«i. S^-h> ^tS^*:. n-'T" 
[ 0 0 8 6 ] 

1 ] 



^P4HB 

*pP4HB50" 

^pP4HB80** 

^4HB-3HB 10% 

'PHB 

'PGA 

'PDLLA 

'PUA 

^DUPLG 50750 

^PE 

*HDPE 

^JHMWPE 

PP 

PET 

PTFE 



IDs Is 

60 -51 



60 

60 

50 

175 

230 

Am 

175 

Am 



-51 
-51 
-42 
0 
35 
53 
55 
48 



7,500 

895 

180 
9,000 
4,000 
10,000 
5,000 
10,000 
7,000 
2,000 
4,000 
7,250 
4,000 
8,500 
3.000 



(pan 

9,400 
2155 
257 
14,500 
110,000 
1,000,000 
300,000 
500,000 
300,000 



20,000 
50,000 



1000 
164 
100 
1080 

4 

17 

5 

8 

5 

400-700 
100-1000 

450 
200-700 

50 

300 



s^t 

>52 ^ 
8 

<8-ia' 
>8' iS- 
3-8 



' PP4HB50, 50%45U4P4HB, ^^fe'l^l 7 
^pP4HB80. 80%.i.}lyltP4HB, ^4fe>l*J7M-?a 



##: 1. :i(3!)OT3^*^?)ASTMD6 38^Ct¥-:?Tj^H?fiS*3j:lXO. 0 5^;t 
«0. l-1'>^/5i'OZ>-r*'iaSTffiiJ^Ufc« 2. Hutmachere», In 



(43) 4^ft2 0 0 1 -5 2 7 1 0 1 

t. J. Oral Max. Imp. 1996> 11. 667-'678o 3; N 
obes^)> i&Wi ^ o 4. Mark, Phys ical Propert ies 
of Polymers Handbook, American Inst, 
of Physics. Woodbury, New York,1996o5. 
Schwartz, S. S*5ctI/Goodman, S. H. Plastic M 
aterials and Processes, Van Nostrand 
Reinhold Company, New York, 1982o 6. Sai 
to, Y*5ctt;^Doi, Y. Int. J. Biol. Macromol. (19 

9 4 ) 1 6 : 9 9 - 1 0 4. o ^ 

[ 0 0 8 7 ] 



z. 





4HB. 


2HB,g/L 


PHA, 

dew* 


P4HB, 


P2HB, 

pha'' 


184/30 


2 


8 


18.3 


70.8 


19.2 














184/30 


5 


5 


47.1 


98.8 


1.2 












(0.9)' 


H77/30 


2 


8 


13.0 


62.3 


27.7 


11T7/30 


3 


5 


40.1 


98.9 


. . 1.1 



'dew: 

J - )v :ti I o'^m%mm.m^^ tiM'^ ^<D. 2 ml. ^ \ I o x; s ^ m . •:f 

#:$rffii;-ratj82mL/^J-, 1 : 5 0O7.yU'>hJ±T?luL) S:, 
D7-Y-JP(80'C, 25^;250'C*T10t;/^^:250'C, 2^i-)TSP 
B-lMi»->'J*=¥^tf7UGC:ft7A(30m;0. 32mmID:0. 25 
wm7-<JWA;Sulpelco;Bullefonte, Pa. ) \Z ^ ^ ^ 



(44) 



:2 001-527101 

-C fc, 

[ 0 0 8 8 ] 

[ a 3 ] 

^ S. MBX18i-/pPS30*A<r)/t:'JC4ri6-co-2H6;^GC^;7^;f/f 





4HB.S/L 


2HB,s/L 




P4HB. 


P2HB. 


1 


2 


2 


8.2 


100 


0 


2 


2 


4 


5.6 


100 


0 


3 


2 


6 


5.7 


84.1 


15.9 


4 


2 


8 


4.1 


54.3 


45.7 



•dew: ^^ms&msk 

[ 0 0 8 9 1 

[ ^ 4 ] 





4HB,g/L 


3HB,ga. 


Total PHA, 


P4HB, 

pm^ % 


P3HB. 

mA^' % 


3a 


4 


0.25 


49.3 


98.0 


2.0 


-3b 


4 


0.5 


4^.7 


94dZ 


5.8 


3c 


4 


0.75 


56.6 


91.7 


8.3 


3d 


4 


1 


51.8 


89.4 


10.6 



•d c w : Vimmmmm 

[ 0 0 9 0 ] 




2001-527101 



5 1 

^5, HBA1177/pF530*^«^ p+HPlJ^i^' FfH3.-co-3H0<n 'n't 





4HB 


3HB 


<'q 


dHTml* 

m 


CC) 


rq 


Tml" 
CO 


. Mw* 


P4HB 


100 


0 


60 


45 


-51 


-16 




1.000,000 


3b ■ 


94.2 


5.8 


47 


36 


-52 




44 


1,500.000 


3c 


91.7 


8.3 


40 


20 


-53 


= nd 


39 


1.900.000 


3d 


89.4 


10.6 


39 • 


17 


-53 


nd 


nd 


1.100.000 



n d - ^ m -a- -f 

'DSC^J-^TlCjiO^^e. Perkin Elmer Pyrisl^M^SIft 

\-i&.T (DM 0 T & -D : 25^:, 2 ^ ; 195'C*T?10'C/^^T'#?a; 195 
X:t^ 2 ^&m. : 3 0 0'C/^^--r-8 0*CST#S ; - 8 0*CT2^i-ra<SJ#; 

1 O'C/^J-tfl QSnc^tf^ia. Sfi^aS (Tm) 43j;t/Jl<!!5||t^tf-t^:©IIS«P 
X>^';wtf- (dHTml) S:fl5-SPJSl-y--fi7;VT^3ebfe. ?!f7;^ee^ifi« ( 
Tg) , S/t ia* Tx ) ■ i J; WCm^jfi-fi. ( T m 2 ) n JO ^ -y; < ^7, Vl. 

• . -■ --- ■ • ..... 

' G P C i^, *fr l.C.<t-. 0 ^ ^ . ^ @lt /j^, i/'-?? - i7 p □ /!> 'a> *5 1. m g / m L T ^ 
^L, > Zf )V (. 5 0 UL.L) V . i7P □ 3}> A 1 m L ^.4J- © SiE-a T , ^ iS T B *f 
^^ttiSS:^£ffl"tSWaters Stryagel HT6E;^7Ati7DV 

( 0 0 9 1 ) 

«6 : P4HB©-f>tfhnTCD^^^. >Skmmm (8mMU>ig!:)-hU'i7 
A, 2mMiJ>SE:^»U'^A, 140 mM NaCl, lOmM KCl^ pH7 
. 4, ^il^^JttTNaN,^:^^) . 3 7'C-e-r>^i^-hLfcP4HB 

[ 0 0 9 2 ] 



[H 6 ] 



( 46 ) 



2 0 0 1-5271 









muz'' h'^k' 






0 


108 


1144592 


96 


963145 


123 


1291117 


1 


97 


1160707 


93 


1103860 


99 


968245 


2 


101 


1008496 


98 


1055614 


106 


1072328 


4 


100 


887D0S 


96 


725089 


116 


987665 


6 


109 


896521 


97 


764260 


95 


1049079 


10 


92 


772485 


90 


605608 


100 


727543 



[ 0 0 9 3 ] 
[ 0 0 9 4 ] 

[^ 7 ] 







'^^^ 








^^^^ 


0 


lOS 


1144592 


96 


963145 


123 


U91117 


1 


103 


1091107 


109 


1026821 


88 


1132492 


2 


95 


1054873 


94 


973830 


35 


943960 


4 


92 


1007736 


73 


989629 


39 


881919 


6 


90 


797170 


74 


901330 


28 


689157 


10 


80 


716296 


48 


647175 


0 


N/D 



N / D ^i±5-&-r 

, ^aitJC*5lt«P4HBOSm«5eSWGC^J-«T»lJ;t)ifc5gb/2:. P4HB© 




2001-527101 



fcPHAA'-f^t^'J-^-oMlilSElTfe-S. 
im 2 A] 

m 2 A\t. jiti'<>^> hS©PHA«r^<igEES©MllSE-efe-5. 
[ 0 2 B J 

02 B«> SU^>^^> haOPHAS:^<eiSSO*aill§E|-e$i-5. 
[031 

[01] 




R«hi-e3V X* 1-3:' r«C3-cii 
^^^M.^i^'^'Vh^ PHA -lu^v'9">'h4 PHA 




R"C3 -Cit 

^S.Mn/^t» V PHA 



( 48 ) 



S2 001-527101 



im 2 A] 



yj 

X 



SCoA 



XX 



SCoA 



OH 0 



PHA vv-5?'f 



SCoA 




(PHB) 



C ^ 2 B ] 



0- Sg.'Tb 



I 



Ac-CoA 



I 



■YY 

OH 0 

S-HO-Acyl-CoA 



SCoA 9" 9. 



ACP 



SCoA 
'R-HO-Acyl-CoA 
PHA 



R 0 



n 




R-C3-cn 

PHA 



{ 49 ) 



t^S 2001-527101 



[03) 



140- 
1204 



-1200000 
1000000 




1400000 



EZZ22 /i/A 

nmm 50% ^.ftii 

CSSS3 80%^|L>l4. 



80%. 3;Li ^bt. Mw 



( 50 ) 



2 001-527101 



INTERNATIONAL SEARCH REPORT 



Inter. jn«l AppUotlpn No 

PCT/US 98/27355 



A.. CLASSIFICATION or SUBJECT MATTER ^ ^^^^wJ^n rf\t\-iAl*iC 

IPC 6 C08663/06 C0aG63/91 C08K3/00 C08K5/00 C08J9/26 



C0809/28 
A61L25/00 



C08L67/04 
A61L27/00 



C12P7/62 
A61L31/00 



A61K47/34 A61L17/00 



According to I rtomaitorm Patonl ClassBicalton |IPC) or to bclh national daselilcaUon end IPO 



a. FIELDS SEARCHED 



Minimum doounrwntaliDn saervhod (clasviflcallon syatam loitowM Dy olassiiicaiion symDois) 

IPC 6 C08G C08K C08J C12P A61L A61K 



Oocumoniatlon ssaiched Mhar than irlrtmum documenttetbn to tha ajdant that auch flocumerta are Inchjded In the fiolde aearehed 



EiMtiDiric data t»fie cortauBad during tho InternaBonal aoareh (name of daia base and, wtara piadfca), search tarma tjsao) 



C. DOCUMENTS CONSIDEHED TO BE RELEVANT 



Category • CHatlan ol documert. wlh bwncatloix whora appropriate. c4 ttw refevart pasaagea 



DATABASE UP I 

Section Ch, Week 9252 

Derwent Publications Ltd., London, GB; 

Class A23, AN 92-429826 

XP00210t841 

& JP 04 326932 A (NIPPON ZEOM KK) 
, 16 November 1992 
see abstract 

DATABASE WPI 

Section Ch. Week 9310 

Derwent Publications Ltd., London, GB; 

Class AZ3, AN 93-079450 

XP002101842 

& OP 05 023189 A (MITSUBISHI KASEI CORP) 
, 2 February 1993 
see abstract 



Raiatfantto dabnNa 



1-3,5-7, 
31-33.38 



1-3,5-7, 

25-28, 

33-35 



m 



FufthardDoumanlsaralWedintha corAinuatton ct box C 



El 



Patent laml^ marnbara are Bstad ki enrwK 



' Spadal cataoorloB of cfted docuniBrte : 

'A' Qocvmeni denning ilia ganeiai siaie or tne an wniet) is not 

coneldared to be ol paittouiar reievarics 
'E" earlier doeutner^ but pubfaKad on or altar tha intarnatlond 

Tlfli^ dale 

"L" documontwhldimay throw doubta on pftotBy etatm(6)or 
which ta dted to eeiablbh tha puHication data of enolhar 
citation or other apeoial raaaon <ae epootied) 

"O' document rafentno to an oral disdoaure, uaa. eKHbiUon or 
ettwr raeoRS 

t^* document puMshad prior to the irtamationa] IBlng date but 
lator than the prior ty data daSmed 



T* later document published after tho Inteinetlonal fUlng dale 
oi prtoriry date and not m oontlct with tha appitoallon but 
cied to understand the principle or theory undertjingtne 

Invanlion 

•X" ooDunam Of partcuterietotanee; tho claimed hveriion 
cannot be conaldaradnovd or cannot be considered to 
involva en tiwanMve step whan the documam is laKen aiona 

'Y" docurmnt ot partleular nalevanae; the olumed Iflventlon 

cannol be oonaldared to Involve on Inventive <tep «yhen the 
aocumert la corrDhad with ona or more other audi docu- 
ments, auch coirblnalion bamg obvious tea parson SKUed 
In the art. 

-di' document member of the aame patent (amiy 



Data of the aduat completion of the imemationai aaarch 

4 May 1999 



Data ol n^nng ol the intemailonal search report 

21/05/1999 



Name and maiInQ address ol ttw ISA 

Europear\Patani Otnce, P.B. 5aiePater«aan2 
NL - 22D0 HV RII^wQK 
TeL -70) 340^2040, Tx. 31 651 epo n. 
Paic (^-SI-TO) 340.3016 



Auinorized oncer 



Krische, D 



Foon PctnsAate (socoad dietUfJUtr tMS) 



page 1 of 3 




( 51 ) 



2001-527101 



INTERNATIONAL SEARCH REPORT 



iftt*. .ofwl Appltc^lon Ha 

PCT/US 98/27355 



C.(CttiitlnuflUon) OOCUMENTS CONSIDERED TO B£ nEUEV ANT 


Cetegpiy * 


Qtoiton O doourrani. with bKicaiton,wnefB «ppropilau, of raiwai^ pasege* 


Rel«vflnltedatmNo. 


X 
Y 


DE 39 37 649 A (BOEHRINGER INGELHEIM KG) 
16 May 1991 

see claims 1,5,6,17; examples 2.4,5 
see column 4, line 31 - line 49 


.1-3,5-7, 
25-27, 
33-35.37 
19-21 


Y 


A. KISHIDA ET AL.: CHEM. PHARM. BULL.. 

vol. 37, no. 7,. 1989, pages 1954-1956. 

XP002101838 

see the whole document 


19-21 


X 
Y 


DATABASE WPI 

Section Ch, Week 9551 

Derwent Publications Ltd., London, GB; 

Class A23, AN 95-399485 

XP002101843 

& JP 07 275344 A (NIPPON ZEON KK) 

, 24 October 1995 
see abstract 


1-3,5-7. 
25,31-34 

19-22,24 


Y 


WO 93 20134 A (ALZA CORP) 14 October 1993 

see abstract; claim 1 

see page 1, line 16 - line 22. 

see page 10, line 19 - page 11 > line 30 . 


19-22,24 


X 


LEE C y ET AL: "COPOLYMER I2AT ION OF 
GAMHA-BUTYROLACTONE AND 
BETA-BUTYROLACTONE" 

MACROMOLECULAR CHEMISTRY AND PHYSICS, . 

vol, 198. no. 4, 1 April 1997, pages 

11O9-1120. )(P000677489 

see page 1109 

see page 1113 - page 1114 


1-3,5-7, 
26,30 


X 


Y. SAITO ET AL.: INT. J. BIOL. HACROMOL.. . 

vol. 16, no. 2, 1994, pages 99-104, ; . 

XP002101839 

Cited In the application 
see the whole document 


.1-3,5-7, 
,-26-28 , 


X 


S. HEIN ET AL: "Biosynthesis of \ 

poly(4-hydroxybutyr1c acid) by recombinant 

strains of Escnerichfa colt' 

FEMS MICROBIOLOGY LETTERS, 

vol. 153, no. 13, 5 August 1997, pages 

411-418, XP002097027 

cited in the application 

see the whole document 


1-3,5-7, 
26-29 


X 


EP 0 601 885 A (TAKASAGO INTERNATIONAL 
CORP.) 15 June 1994 

see abstract; examples 6-8 

V~ 


1-3, 

5-11,26. 
27,30 



Foiin PCT/ISMIO (nnttUMliDnoisceana mi) (Juy i»i2) 



page 2 of 3 



( 52 ) 

INTERNATIONAL SEARCH REPORT 



2001-527101 



lntc» »n»Ji Appno«Oon No 

PCr/US 98/27355 



c^contmuaiion) oocumentb considered to be BSLCVAhrr 




Ctleoonr * 


CUalion ol documeol. v/Uh Ind c«tion.wh6r8 appropnate. ol the raJcwart passage* F 


iMev«nl to Ho. 


X 


HIRONOBU FUKUZAKI ET AL; "DIRECT 
COPOLYHERI NATION OF L-LACTIC ACID WITH 
Y-BUTYROLACTOWE IN THE ABSENCE OF 
CATALYSTS" 

DIE mKROMOLEKULARE CHEMIE. 

vol. 190, no. 7, 1 July 1989, pages 

1553-1559, XP000104037 

see page 15B3 

see page 1558 


1-3, 

5-10,26, 
27.30 


X 


US 3 982 543 A (SCHMITT. EDWARD EMIL ET 
At) 28 September 1976 

see abstract; example 6 

see column 9, line 35 - column 12, line 5 


1-3.5-9, 
11 » 

25-27, 
30-35, 
37,38 


X 


EP 0 423 484 A (BTF BIOTECHNOLOGISCHE 
FORSCHUNGSGESELLSCHAFT MBH) 24 April 1991 

see abstract; example 6 

see page 2. line 9 - line 15 


1,19-21. 

25,26. 

31-33 


X 


EP 0 754 467 A (ASTRA AB> 22 January 1997 
cited in the application 

see abstract; example I 

see column 3, line 35 - line 49 


1,19-22, 

24-26, 

31-34,38 


X 


C.W- POUTON ET AL. : ADVANCtu UnUia utLivtixi 
REVIEWS, 

vol. 18, 1996. pages 133-162, XP0021O1840 
cited In the application 
see page 145 - page 150 


1.19-21 








MO 98 51812 A (META80LIX INC) 

19 November 1998 

cited In the application 

see clatms 1,3,8-11,41-57; examples 15,20 
see page 8, line 21 - page 15, line 22. 
see page 18, line 20 - page 26, line 21 


1-3, 

5-10, 

14-22. 

24-27. 

29-39 


A 


WO 94 06866 A (BIOPAK TECHNOLOGY LTD) 
31 March 1994 
see claims 1,2 

see page 19, line 6 - page 25, line 11 
see page 29, line 7 - page 30, line 22 
see page 32, line 6 - page 39. line 21 


1-3,5-7, 
19-22 



Fofln PCTnSA/210 (eoMmnikn ol smntf ahoM) (Mr 1992) 



page 3 of 3 




2001-527101 



Intortnotten on patcnl family members 


Intef JnftI Appllcattan No 

PCT/US 98/27355 


Petent documenl 
died in search repon 


Pubfication 
ciate 


Patent (amity 
memberfs) 


Pubfication 
dale 



DE 3937649 



16-05-1991 



EP 
JP 



0432443 A 
3187386 A 



19-06-1991 
15-08-1991 



WO 9320134 



14-10-1993 



AU 
EP 
NX 
US 
ZA 



3941793 A 
0633907 A 
9301821 A 
557152B A 
9302273 A 



08-11-1993 
18-01-1995 
31-03-1994 
05-11-1996 
26-11-1993 



EP 0601886 


A 


15-06-1994 


DE 


69318946 0 


09-G7-1998 








DE 


69318946 T 


17-12-1998 








JP 


6329768 A 


29-11-1994 








US 


5516883 A 


14-05-1996 



US 3982543 A 28-09-1976 US 3867190 A 18-02-1975 



EP 0423484 



24-04-1991 



EP 0754467 



22-01-1997 



AU 


632370 


8 


24-12-1992 


AU 


6379690 


A. 


18-04-1991 


CA 


2025453 A 


17-04-1991 


DE 


59003337 


D 


09-12-1993 


JP 


3133922 


A 


07-06-1991 


US 


5128144 


A 


07-07-1992 


AT 


171076 


T 


15-10-1998 


AU 


636570 


B 


06-05-1993 


AU 


3843889 


A 


23-01-1990 


DE 


68928817 


D 


22-10-1998 


DE 


68928817 


T 


08-04-1999 


DK 


46690 


A 


22-02-1990 


EP 


0349505 


A 


03-01-1990 


ES 


212L741 


T 


16-12-1998 


FX 


963506 


A 


06-09-1996 


IL 


90714 


A 


24-06-1994 


JP 


2842649 


B 


06-01-1999 


JP 


3500139 


T 


17-01-1991 


KR 


131012 


B 


14-04-1998 


NO 


302999 


B 


18-05-1998 


VJO 


9000057 


A 


11-01-1990 


us 


5641505 


A 


24-06-1997 



WO 9851812 A 19-11-1998 AU 7486798 A 08-12-1998 



WO 9406866 


A 


31-03-1994 


AU 


4923793 


A 


12-04-1994 








CA 


2144310 


A 


31-03-1994 








EP 


0662107 


A 


12-07-1995 








MX 


9305814 


A 


29-04-1994 








US 


5767222 


A 


16-06-1998 








US 


5556895 


A 


17-09-1996 








US 


5801223 


A 


_ 01-09-1998 



Pom PCTilSAOl » (patant hnlf nvrnO tiufy 1 0^ 



( 54 



2001-527101 



(SDInt.Cl.' 
A6 1 L 
C 0 8 J 

C 0 8 L 
C 1 2 P 
D 0 6M 
(81)J&^ffl 
DE, DK, 



31/00 
9/26 
9/28 

67/04 
7/62 

15/507 



Siguier 

CFD 
ZBP 



EP (AT, BE, CH, C Y, 
E S. F I , FR. GB, GR, I E. I 
T. LU. MC. NL, PT, S E) , OA(BF, BJ 
, CF. CO. CI. CM, GA. GN. GW, ML. 
MR, NE, SN, TD, TG), AP(GH, GM, K 
E. LS, MW. SD. SZ, UG, ZW). EA(AM 
, AZ, BY, KG, KZ, MD. RU. TJ. TM) 
. AL. AM. AT. AU. AZ. BA. BB. BG. 
BR, BY, CA, CH. CN, CU, CZ, DE. D 
K. EE. ES. FI. GB. GE, GH, GM. HR 
. HU. ID. IL. IS, JP. KE. KG, KP, 
KR. KZ. LC, LK, LR. LS. LT, LU, L 
V, MD. MG, MK. MN. MW. MX. NO, NZ 
. PL, PT. RO, RU. SD, SE. SG. SI, 
SK. SL. TJ. TM, TR. TT. UA. UG. U 
Z. VN, YU. ZW 

(12) ^mm o-^'JTJ^x. -y-^^> x:7. 

01770. '>^— 3}^— >. x-f^^^- 
P-K 26 



F I 

CO 8 J 

C 0 8 L 

C 1 2 P 

A6 1 L 

D 0 6M 



9/26 
9/28 
67/04 
7/62 
25/00 
15/507 



f-7>K (##) 
CFD 4 J 0 2 9 
ZBP 4L033 



K 
Z 



{ 55 



iKfS 2001-527101 



Anno A 

4B064 


AD83 


CA02 


CA19 


CC24 DA16 


4C076 


AA29 


AA71 


BB31 


BB32 CC19 




CC50 


EE24 


FF02 


FF06 


4C081 


AA02 


AA12 


AA14 


ABll AC02 




AC03 


BA16 


BB08 


CA171 




CCOl 


CD34 


CEOl 


CE02 CEll 




CF21 


DAOl 


DA02 


DA04 DA05 




DAll 


DB02 


DB03 


EA02 EA03 




EA06 


EA14 


EA15 




4F074 


AA68 


AC22 


AC24 


AD09 AD 10 




AD13 


BA02 


BA03 


BA04 CB03 




CBN 


CB18 


DA24 


DA53 



4J002 AB053 AD013 AD032 AD033 
CF003 CF181 DEI 06 DE226 
DE236 DE246 DF006 DF007 
DG046 EF036 EF096 EG027 
EG077 EH037 EH116 EN106 
FD027 FD310 GBOO GBOl 

4J029 AA02 AB07 ACOl AE06 EA02 
EA03 EA05 EFOl FC02 FC07 
HAOl HBOl JA063 JA093 
JA123 JA173 JA203 JB163 
JB173 JB183 JC073 JE163 
JE243 KD17 KHOl KH08 
KJ08 

4L033 AB07 ACIO AC15 CA45 



This Page B\ank (uspto) 



